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INTRODUCTION

Research on self-injurious behavior (SIB) has led to the develop
ment of a broad range of treatment techniques (Baumeister & Rollings,
1976; Bucher & Lovaas, 1968; Forehand & Baumeister, 1976; Gardner,
1969; and Johnston, 1972).

Many investigations have focused on the

use of new consequent stimuli.

Examples include:

overcorrection

(Foxx & Azrin, 1973), lemon juice given orally (Sajwaj, Libet & Agras,
1974), the forced inhalation of aromatic ammonia (Tanner & Zeiler,
1975), listerine given orally (Laraal, 1976), and water-mist (Dorsey,
Iwata, Ong & McSween, in press).

These procedures have proven to be

very effective in the treatment of SIB.

Their conceptual basis, with

the possible exception of overcorrection, is to approach SIB from a
perspective of developing the least-restrictive aversive stimuli that
will act as primary punishers in the reduction of such behaviors.

One

limitation of these less-restrictive procedures is that even the most
powerful punishment technique must have aversive properties sufficient
to overcome whatever reinforcing stimuli are acting to maintain the
self-injurious behavior.

Azrin and Holz (1966) present an extensive

review of variables which may act to counter the effectiveness of
various punishment procedures.

They cite evidence of several condi

tions which may produce this effect, including:

the strength of the

state of deprivation of the subject from the maintaining reinforcer,
or the magnitude of the punishing stimulus relative to the magnitude
of the reinforcing stimulus.

They conclude by stating that:

"If one

1
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fails to obtain a reduction of responses by an event that is known to
be punishing, these results serve to indicate only that the variables
maintaining the punished response are overriding the reductive effect
of the punishment."

Although no studies have been conducted to evalu

ate this phenomenon with humans, some indirect support does exist.

One

example may be the trend in many deceleration studies to demonstrate
the ineffectiveness of various less-restrictive techniques which have
been previously demonstrated as effective with similar populations prior
to the implementation of the treatment under consideration.

Although

this does not represent within subject changes in relation to aversive
stimuli, it does show the idiosyncratic nature of punishment.
Early investigations concerning the maintaining variables of selfinjurious behavior (Lovaas & Simmons, 1969) and more predominately dis
ruptive behavior (Becker, Madsen, Arnold & Thomas, 1967) specifically
attend to extrinsic stimuli only.

Although Lovaas and Simmons (1969)

were able to reduce SIB via the removal of social consequences provided
by staff, their data may reflect only one type of controlling stimuli.
Johnson and Baumeister (Note 1) conducted an extensive observational
analysis of both the antecedents as well as consequences provided two
profoundly retarded institutionalized women on their living unit, in
an attempt to determine the controlling variables of their individual
SIBs.

Although some methodological problems noted by the authors exist

with the procedure, they were not able to make any conclusive state
ments regarding the sequence of events with the subjects' environments
acting to control or maintain the SIBs.

This data would, therefore,

tend to support the theory that SIB may, in some cases, be maintained
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by other extrinsic reinforcers.
The theoretical basis for an intrinsic stimulus acting to control
one’s behavior may, at first, seem quite tenuous.

Skinner (1938) defines

a "reinforcer" as any stimulus "that when presented in a temporal rela
tionship with either a stimulus or a response" as having the power "to
produce a resulting change" in behavior.

In no sense did Skinner attempt

to limit his definition to any specific class of stimuli.

However,

throughout the development of a scientific approach to the analysis of
behavior, the term "reinforcer" has become somewhat synonymous with
either edible or liquid stimuli which act on states of gustatory depri
vation.

The theoretical basis for arguing that stimuli apparently

unrelated to such organic drive states as hunger and thirst may be
reinforcing, was first reviewed by Kish (1966).

He noted the apparent

deviation from Skinner's (1938) definition of a reinforcer and used a
vast array of data to support the point that stimulation in many other
modalities may also serve as reinforcing events.

Kish refers to this

broad class of stimuli as Sensory Reinforcement, and defines it as a
"primary reinforcement process resulting from the response-contingent
presentation of stimuli of moderate intensity which are not subsumed"
within the class of gustatory stimuli.

He goes on to state that it

is "unlikely that such a category of reinforcers reflects a basic pro
cess difference from more traditional reinforcers."
Kish's chapter describes numerous studies that "review the evi
dence with respect to the reinforcing properties of stimulation in the
various sense modalities."

Included are such modalities as:

vision,

audition, kinesthesis, gustation, olfaction, touch, and electrical
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stimulation.

Other more complex classes of stimuli include:

tory behavior, locomote exploration, and curiosity.

manipula

Although the latter

group "suffer from several basic difficulties" including "the complexity
of the stimulation," as well as the difficulty in defining the "precise
functions of the stimulation," data do exist to support an initial class
of stimuli.

For example, a number of studies have examined light on

set as a reinforcing stimulus in the control of behavior (e.g., Kish,
1955; Marx, Henderson & Roberts, 1955).

Studies using more complex

visual stimuli have also yielded results favoring a reinforcement in
terpretation (e.g., Barnes & Baron, 1961; Berlyne & Slater, 1957;
Butler, 1953).

Barnes and Baron, for example, found with mice that a

complex stimulus pattern in the shape of an illuminated cross was more
reinforcing than an illuminated circle, which, in turn, was more rein
forcing than the absence of any illumination change.

To add further

support, some additional evidence is available indicating that visual
reinforcers are affected by deprivation operations.

For example,

Butler (1957) found with monkeys that confinement in the visual explor
ation test apparatus for up to eight hours without the opportunity to
see outside the chamber produced increases in visual exploratory behav
ior.

This line of research was later replicated with psychotic chil

dren (Rincover, Newsom, Lovaas & Koegel, 1977) in an attempt to isolate
child-specific reinforcers.

Rincover et al. (1977) demonstrated a

functional, although idiosyncratic, relationship between a bar press
response and the response contingent presentation of various visual
stimuli (e.g., strobe light and windshield wiper).
The reinforcing properties of tactile stimulation have also been
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Investigated with animals as well as humans.

In an early investigation

of tactile stimulation, Sheffield, Wulff & Becker (1951) found that
"coital activity without ejaculation was reinforcing for male rats."
Extending this line of investigation, Harlow (1960) and Richards and
Leslie (1962) used various forms of tactile stimulation as reinforcing
stimuli with both monkeys and kittens.

Applied researchers have used

this basic approach in a variety of settings.

Several researchers have

found promising results with tactile stimulation (Schaefer, 1960;
Meyerson, Kerr & Michael, 1967; Bailey & Meyerson, 1969) as a reinforc
ing stimulus for retarded individuals.

It was found in all three cases

that vibratory stimulation could be used contingently to maintain, to
varying degrees, a lever press response.

Although no clinically use-

fyl behavior change was noted in these subjects, this research did
serve as an impetus for many more studies, including several to be dis
cussed later.
One of the early investigations dealing with the problems of in
trinsic reinforcement was conducted by Azrin, Kaplan and Foxx (1973).
Their hypothesis for the development of the Autism Reversal procedure
was based upon the implications of "inward-directed" self-stimulatory
behavior being somehow maintained by reinforcers which were "presumable
tactual, proprioceptive, and sensory" in nature.

Azrin et al. (1973)

suggested that their procedure acted as a "direct reinforcement of
even simple outward-directed behaviors...and displaced the self
stimulatory" behavior of their subjects.

Their analysis of the need

to design techniques which deal directly with the controlling variables
relative to self-stimulatory behavior may be the major contribution of
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their study.
In a recent review of behavioral research with autistic children,
Rincover, Koegel and Russo (1978) suggest that "self-stimulatory be
haviors appear to provide no external consequences."

They go on to

suggest that "they appear to be maintained primarily by the sensory
stimulation they provide."

From this analysis of the reinforcing pro

perties of sensory stimulation, Rincover (in press) and Rincover,
Peoples and Packard (in press) attempted to develop a technique based
on the principle of extinction which could be used in the reduction of
self-stimulatory behavior.

They hypothesized that if one could mask

or attenuate the sensory stimulation properties of self-stimulatory
behavior, the subject’s response rate would decrease.

Additionally,

it was thought that a demonstration of a functional relationship be
tween a specific response and an attenuation procedure, would provide
a basis for selecting toys that would provide stimulation in the sensory
modality affected by the procedure.

Rincover (in press) centered on an

investigation of this attenuation technique which he labeled Sensory
Extinction.

The study provided data to demonstrate a functional rela

tionship between a self-stimulatory response and the attenuation of
modality specific stimulation.

Rincover et al. (in press) extended the

previous research by introducing a maintenance condition in which sub
jects were expose I to free access to various toys, games, etc. designed
to maximize sensory stimulation.

The data presented by Rincover et al.

(in press) suggest that not only can a procedure be designed to success
fully reduce self-stimulatory behavior via the attenuation of sensory
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input, but such reductions in responding may be maintained through access
to various forms of extrinsically provided stimulation with the same
modality.
As discussed earlier, the same theoretical analysis may be applied
to self-injurious behavior.

Clearly, many forms of self-injurious be

havior are of a nature similar in topography, etc. to self-stimulatory
behavior.

That is, the subject engages in a highly repetitive response,

which is maintained in the absence of any obvious extrinsic reinforce
ment.

A major functional difference lies in the physiological effects

upon the subject.

It is not uncommon for self-injurious behavior to

result in permanent tissue damage, loss of hair, or reduced use of

The purpose of the present research was to replicate and extend
the Rincover et al. (in press) study to a population of severely re
tarded, self-injurious adolescents.

Initially, this study attempted to

analyze the effects of subject-specific equipment designed to attenuate
the sensory stimulation which occurred as a result of the various selfinjurious behaviors.

Additionally, the study sought to Investigate

the maintenance of reduced levels of self-injurious behaviors via the
use of response contingent applications of the apparatus, combined with
contingent access to sensory stimulating toys.
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EXPERIMENT I

Subjects and setting

Three severely retarded clients of a state residential facility
served as subjects.

Selection was based upon a high rate of behaviors

considered to be self-injurious.

Each of the three residents was con

sidered to be a chjLOi-ii^ self-abuser and in all cases, the behaviors
resulted in some form of tissue damage.
at eliminating these behaviors included:

Previous unsuccessful attempts
differential reinforcement,

overcorrection, restraint, time-out, and various drugs.
Subject 1 was a 16 year old male, institutionalized since the age
of 2.

His primary diagnosis was severe mental retardation due to en

cephalopathy secondary to a prenatal injury which caused anoxia.
had impaired hearing and vision and was non-ambulatory.

He

The subject’s

medical records indicated a history of a variety of self-injurious
behaviors, with head hitting and arm biting being predominant.

Physical

damage, including scalp nodules and superficial abrasions of the skin
occurred as a result of his self-injurious behaviors.

Subject 2 was

a 16 year old female, institutionalized since the age of 6.

Her pri

mary diagnosis was severe mental retardation of undetermined causes,
combined with congenital glaucoma.
have normal hearing.

She was ambulatory and seemed to

Medical records indicated a long history of

various SIBs, including:

inserting her fingers into her eye sockets.
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hand-biting, and face slapping (her target behaviors).

Superficial

cuts, combined with callouses and scar tissue, resulted from the hand
biting behavior; while reddened areas around her face and eyes, along
with the development of scar tissue occurred as a result of the other
behaviors.

Subject 3 was a 14 year old male, institutionalized since

the age of 4.

His primary diagnosis was severe mental retardation secon

dary to rubella during pregnancy, combined with a diagnosis of blind
ness.

He was ambulatory and appeared to have normal hearing.

His tar

get behavior was eye gouging, which resulted in redness and swelling
to both the eye and surrounding tissue.

Medical records indicated

the subject fractured a cataract as a result of this behavior.
All sessions were conducted in the individual subjects' day area
within the institution, with the exception of Subject 2 whose sessions
were conducted in both her day area, as well as her special education
classroom at the local public school.

The day areas are located on

the subject's living unit and are used as activity areas in which re
sidents spend time while not engaged in other structured activities.
The day areas measured approximately 5.8 x 5.8 m.

Sessions were con

ducted by both institution B.A. level psychology staff, as well as paraprofessional persons hired through the federal CETA program.

Supervision

was provided by a Masters level psychologist (author).

Observation

The response definitions used in this study were as follows:
1.

Head-hitting.

Contact of the hand with any portion of

the head done in a hitting manner, or contact of the glove
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with the helmet during sensory extinction.
2.

Face slapping.

(Subject 1)

Contact of the hand with the face in a slapping

manner, or contact of the glove with the face mask during
extinction.
3.

Mouthing.

(Subject 2)
Contact of the hand with the mouth, or contact of

the glove with the face mask during sensory extinction.
(Subject 2)
4.

Eye Gouging.

Any contact or insertion of the fingers with

the eye, or skin within the orbit of the eye, or contact of
the glove with the face mask during sensory extinction.
(Subjects 2 and 3)
Observations were conducted by the trainer assigned to the session.
Observers were trained through instructions, modeling, and prompts.

A

minimum criterion of 90% reliability was required of each prior to the
actual data collection.

The occurrences of these behaviors were re

corded during non-continuous intervals in which the observer would re
cord the behavior for 5 consecutive 10 second intervals and rest during
the sixth, using a partial interval observation procedure (Powell,
Martindale & Kulp, 1975).

A cassette tape containing pre-recorded

prompts was used to indicate the beginning of each interval.

The per

cent of intervals during which the target response occurred was obtained
by dividing the positively scored intervals by the total number of in
tervals and multiplying by 100.
for each subject —

All sessions were of a constant length

20 minutes.

Reliability
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Interobserver agreement on the occurrence of each target was .
ed during 23 percent of the total sessions, distributed across both
subjects and conditions.

During sessions in which reliability was

assessed, data were collected by both the trainer assigned to that ses
sion and an indpendent observer.

Reliability percentages were calcu

lated on an interval by interval basis by dividing the number of agree
ments of an occurrence of the behavior by the number of agreements plus
disagreements and multiplying by 100.

Scores ranged from 87% to 100%,

with a mean of 90% for Subject 1; 68% to 100%, with a mean of 91% for
Subject 2; and 88% to 100%, with a mean of 99% for Subject 3, across
all responses, sessions, and conditions.

Procedures

Baseline.

Target behaviors were observed and recorded during in

dividual sessions for each subject.
for the target responses.

No contingencies were in effect

Subjects were isolated from activities,

with the exception of Subject 2 during school sessions, and the trainers
did not interact with the subjects.
Reinforced toy play plus verbal reprimand.

Four to five toys,

selected from those available on the subject's living unit, were placed
within arm's reach of each subject during this condition.

Subjects

were socially praised and edible reinforcement was provided for con
tact with these toys on a 30 second DRO schedule during which no selfinjurious behavior was displayed.

Upon the occurrence of each self-

injurious behavior, the subject was told "NO" in a forceful but normal
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speaking voice.
Reinforced toy play plus verbal reprimand plus mist.

Social, as

well as edible reinforcement was provided contingent upon contact with
the toys provided in a manner identical to that described previously.
The only difference was that in this condition, the verbal reprimand
provided in the previous condition was paired with a fine mist of water .
directed toward the subject's face contingent upon the occurrence of
a target SIB (Dorsey, Iwata, Ong & McSween, in press).
Contingent sensory stimulating toy play.

Contingent access to

specially selected toys was provided upon the absence of targeted selfinjurious behavior.

These toys were selected on an individual subject

basis, designed to provide the subject with stimulation in the same
sensory modality as their SIB.

This was accomplished by subjectively

analyzing which specific, or group of sensory modalities were most
affected by the SIB.
Table I.

Examples of the various toys are presented in

"Access" to these toys was defined as being maintained "with

in arm's reach" of the subject.
to the toys was terminated.
during non-access periods.

Upon the occurrence of each SIB, access

A 30 sec. change-over delay was in effect
That is, the subject was not provided with

access to the toys following an SIB until a period of 30 secs, of no
SIB had elapsed.

No other contingencies were in effect for the target

responses during this condition.
Continuous sensory extinction.

At the beginning of each session,

an apparatus was placed on the subject designed to attenuate the sen
sory stimulation received as a result of the SIB.

Due to the topographical
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Table I.

Sensory stimulating toys.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

TABLE I

Sensory Stimulating Toys

Subject

Toys

Sensory Modality

1

Hand puppet with battery
operated vibrator (Spencer
gifts. No 4747).

Tactile

2

Hand puppet with battery
operated vibrator (Spencer
Gifts, No. 4747).

Tactile

3

Activity Center (Fisher
Price) Flashlight (Ray-0Vac, No G22).
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similarities of the behviors, a combination of foam padded gloves and a
football helmet lined with additional foam padding was used for all
subjects.

This equipment was altered slightly for Subject 3, to include

a junior hockey faceguard on the helmet to prevent gouging of his eye
with a gloved-hand.

The equipment was designed so that it did not act

to restrain the subjects from engaging in their individual response.
For example. Subject 1, during those times in which he had the apparatus
on, could continue to engage in a hand-to-head head-hitting response.
Additionally, potential decreases in responding due to an increased re
sponse effort from the use of the gloves was evaluated.

This was done

by conducting several pre- and post-treatment probes in which only the
gloves were placed on the subjects.

In all cases, the subjects would

engage in their particular SIB at rates comparable to initial baseline

Two minute contingent sensory extinction plus sensory stimulating
toy play.

Contingent upon the occurrence of a target SIB, the sensory

extinction procedure, as described previously, was applied for a period
of two minutes.

A 30 second change-over delay was in effect for each

response that occurred within the last 30 seconds of each extinction
application.

Contingent upon the absence of SIB, the subject was pro

vided with toys designed to provide sensory stimulation within the
same sensory modality as their SIB, in a manner identical to that des
cribed previously.

Experimental design

Multiple baseline designs (Baer, Wolf & Risley, 1968) across settings
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were used for each subject.

For Subject 1, following initial baselines

in both a.m. and p.m. sessions, the Reinforced toy play and verbal repriniand condition was introduced simultaneously in both to test its effects
as a combination of reinforced incompatible behavior and social punish
ment.

Next, the verbal reprimand was combined with the water mist and

DRO during p.m. sessions while a baseline condition was introduced in
the a.m. sessions.

These conditions were implemented for two reasons:

a) in an effort to establish the verbal reprimand as a conditioned
punisher (first setting), and b) to allow for a functional relationship
between the behavior and treatment to be later demonstrated.

Next, the

Continuous sensory extinction condition was implemented, first in the
p.m. and later in the a.m. session.

This was done so as to allow for

an adequate evaluation of the extinction procedure prior to beginning
a second DRO.

Finally, the Two minute contingent sensory extinction

plus sensory stimulating toy play condition was introduced in a multiple
baseline fashion across sessions.
Deviations from this basic design for Subjects 2 and 3 were made to
correct design errors in the first subject.
were made:

For Subject 2, two changes

the Reinforced toy play plus verbal reprimand plus mist con

dition was not conducted, and the Continuous sensory extinction condition
was implemented only in the first setting.
two reasons.

These changes were made for

First, the water mist procedure was dropped due to the

fact that this subject had a history of violent reactions to water, for
which a program had been instituted to pair water with positive events
in order to establish water as a positive event.

Second, the Continuous
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sensory extinction condition was withheld from the second setting to
control for possible sequence effects between this and the final condi
tion.

The experimental design for Subject 3 was constructed so as to

replicate that of Subject 2, with one exception.

Subjects 1 and 2 were

exposed to various toys typically found on their living unit during the
reinforced toy play conditions but not selected for their specific stim
ulatory effect as were the toys used In the final conditions.

Subject

3 was exposed to a Contingent sensory stimulating toy play condition
prior to the Implementation of the sensory extinction procedure, In order
to examine the possible effects of this component prior to the treatments.

Results and Discussion

Percent of Intervals of SIB for Individual subjects Is presented
In Figures 1, 2 and 3, respectively, and the results for all subjects
are summarized by treatment condition In Table II.

As Figures 1, 2 and

3 show, subjects typically exhibited high rates of SIB during baseline.
Although Subject 1 occasionally engaged In little or no SIB during
given sessions, the overall trends observed during baseline suggest
little change In level of responding over time.

As each of the various

"less-restrlctlve" procedures was Introduced, across each of the subjects
Inconsistent changes In responding were noted.

For example. Subject 2

Increased in percent of SIB by approximately 9% with the Introduction
of the Verbal reprimand and reinforced toy play procedure, while Subject
3's rate of SIB decreased by 19% with the Introduction of Contingent
sensory stimulating toy play.

Similar changes may be noted In both

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Figure 1.

Percent of intervals of head-hitting across experimental
conditions for Subject 1, Experiment I. Open points during
the final condition represent sensory extinction. The sym
bol (-//-) indicates non-continuous sessions.
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Figure 2.

Percent of intervals of face slapping, mouthing, and eye
gouging across experimental conditions for Subject 2, Experi
ment I. Open points during the final condition represent
sensory extinction. The symbol (-//-) represents non-continuous
sessions.
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Figure 3.

Percent of intervals of eye gouging across experimental con
ditions for Subject 3, Experiment I. Open points during the
final condition represent sensory extinction. The symbol
(-//-) represents non-continuous sessions.
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Mean percent of intervals of SIB across sibjects and experimental
conditions for Experiment I.
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Mean Percent of Intervals of SIB across Subjects and Experimental
Conditions for Experiment I
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Subjects 1 and 3, although none of the Initial attempts at reducing SIB
resulted in clinically significant reductions in SIB.

Within 4 days

of the implementation of continuous sensory extinction, SIB decreased
to below 5% of observed intervals for all subjects.

With the exception

of Subject 1, whose SIB fluctuated somewhat, each of the subjects’ SIB
was maintained at this level for a minimum of five consecutive sessions.
Upon implementation of the contingent sensory extinction/sensory stimu
lating toy play condition, some initial increases in responding were
noted in all subjects.

However, SIB quickly returned to levels compara

ble with the previous condition.

Additionally, it should be noted that

the amount of time during which the subjects were required to be in the
apparatus decreased throughout the condition.

SIB rarely exceeded 10%

of observed intervals for the final 15 consecutive sessions across all
settings.

Subject 2 was an exception to this; her SIB varied between

5-20% within her school setting.
The results of Experiment I indicate that the sensory extinction
procedure was effective in the reduction of SIB.

The data represents

almost complete elinimation of SIB across a variety of behaviors as
well as settings.

Although a functional relationship has been clearly

demonstrated between these subjects' SIB and the procedure, some ques
tions may exist as to the actual nature of the treatment.

The technique,

as described previously, is based upon the theoretical position that, in
some cases, SIB may be maintained by the primary reinforcing properties
of the sensory stimulation provided as a function of the response (Kish,
1966).

Although it is impossible to visually observe components of the

delivery or consumption of sensory reinforcement, the effects of attenuating
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such reinforcement can be seen through a within-sesslon analysis of re
sponding during "extinction".

Skinner (1938) describes a typical ex

tinction curve as having "a high rate of elicitation maintained for a
short time" subsequent to the termination of the delivery of reinforce
ment contingent upon responding.

He goes on to describe responding later

within that session "the rate subsequently undergoes an extensive fluctua
tion, with a smooth flattened curve fairly closely approximating respond
ing patterns".

Continued re-exposure to such a situation as was created

in this experiment would tend to cause progressively flatter curves each
time the subject came in contact with the extinction condition.

That is,

a discrimination was established between the within-session extinction
condition and the between session reinforcement condition.

The cumula

tive records presented in Figure 4 appear to match the typical pattern
of responding described by Skinner and add some support to the theoreti
cal basis that the phenomenon observed in this experiment was an extinc
tion effect.
In addition to its effectiveness, the sensory extinction procedure
subjectively appears to be a relatively safe procedure and might thus
be more appealing than many aversive stimuli when other, more positive,
attempts to reduce SIB have failed.

Although it may be argued that a

sequence effect exists between the continuous use of the procedure and
its contingent application, this may prove to be a desirable component
of the treatment procedure for two reasons.

First, the continuous appli

cation of the extinction apparatus affords the experimenter the oppor
tunity to quickly analyze what, if any, effect the apparatus has upon
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Figure 4.

Cumulative number of positively scored intervals of headhitting for Subject 1, Sessions: 86, 91, 93, 94; Experiment
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responding.

One would assume that some decrement In responding would be

observed in responding during the first session in which the procedure
is applied, if, in fact, the apparatus does effectively mask or attenuate
reinforcing stimulation.

This effect might not be seen if the procedure

were first used contingently, since discrimination would be more diffi
cult.

Second, the initial use of the procedure in a continuous fashion,

seems to develop a signalled extinction phenomenon which enhances the
suppressive effect of the procedure when presented contingently for short
durations.

Thus, one would expect to see more rapid suppression during

the contingent condition if a continuous condition precedes it.
Several questions remain unanswered as a result of Experiment I.
Among these are:

Can the procedure evoke similar changes in behavior

when applied throughout a subject's day and within whatever settings they
happen to be, and can direct care staff be trained sufficiently to carry
out the procedure successfully?

The second experiment was conducted to

analyze the procedure relative to these questions.
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EXPERIMENT II

Süb.jects and Settings

Subjects 1 and 2 from the previous experiment served as subjects.
Daily sessions were conducted individually for both subjects within
their day area, bedroom, dining room, and all other areas within their
living unit where they might normally be.

Daily sessions were run Mon

day through Friday, from the time each of the subjects arrived at the
Center from school (i.e., 3:00 p.m.) until bedtime (i.e., 8:00 p.m.).
No attempt was made to isolate the subjects from environmental distrac
tions, nor were attempts made to restrict their normal daily schedule
in any way.

Therapists within Experiment II, employed through a CETA

grant, remained with the subjects throughout each session.
normally remained within 1-2 m. of the subjects.

Therapists

Follow-up was conduct

ed by institution employed direct care staff.

Observation

The response definitions used

in this study were as follows:

1.

the hand with any portion of the

Head-hitting.
head.

Contact of

(Subject 1)

2.

Face-slapping.

3.

Mouthing.

4.

Eye gouging.

Contact of the hand with the face.

Contact of the

hand with the mouth.

(Subject 2)

(Subject 2)

Contact of the fingers with the eye, or skin
31
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within the orbit of the eye.

(Subject 2)

Additional response definitions used in this study, for purposes
of conducting long-term follow-up evaluations, were as follows:
1.

Forceful face-slapping.
face.

2.

Forceful contact of the hand with the

(Subject 2)

Forceful mouthing.

Insertion of either hand into the mouth

beyond the first knuckle.
3.

Forceful eye gouging.
socket.

(Subject 2)

Insertion of the fingers into the eye

(Subject 2)

The occurrence of these behaviors was recorded during continuous
ten-second intervals using a partial interval observation procedure
(Powell, Martindale & Kulp, 1975).

Observations were conducted daily

throughout each session, with behavior sampled for six continuous tensecond intervals every 15 minutes.

Reliability

Reliability on the occurrence of the target behaviors was assessed
by assigning two observers to record independent observations a minimum
of four days per week, overlapping 2-3 sampling times per subject.

Re

sults were obtained by summing the total agreements of occurrence and
disagreements, obtained through comparisons on the interval-by-interval
basis, across all sessions and dividing as described in Experiment I.
Scores ranged from 91% (Subject 1) to 97% (Subject 2), with a mean of
94%.

Procedures
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Baseline.

Subjects were not isolated from competing activities

within their living units, and target behaviors were recorded dally
for each subjects during Individual sessions.
Included;

Examples of activities

games, crafts, outside play; also. Involvement with nursing

or rehabilitation staff In various therapies.

No contingencies were In

effect for the target responses during this condition and staff were
Instructed not to Interact with the subjects for any reason, with the
exception of emergencies.
Two minute contingent sensory extinction plus contingent sensory
stimulating toy play.

Contingent upon the occurrence of a targeted

SIB, the sensory extinction apparatus used for the Individual subject
In Experiment I was applied In a manner Identical to that described
previously.

Contingent upon the absence of a targeted SIB, the sensory

stimulating toys selected for that subject were made available In the
same manner as described previously.
Follow-up.

During follow-up sessions, contingencies remained

essentially the same as they were In the previous condition.

However,

responsibility for applying these contingencies was turned over exclu
sively to the direct care staff assigned to the subjects' living unit.
The only contact these staff had with the experimenters In this study
was that randomly scheduled probe observations were conducted In an
effort to evaluate the maintenance of the previous therapeutic changes.
Feedback was given the staff by the unit program supervisor regarding
consistency of application of the procedures. In a manner similar to
supervisory feedback given concerning other programs conducted on the
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Experimental design

Following the collection of Initial baselines for both subjects, the
^ mln. contingent sensory extinction plus sensory stimulating toy play
condition was Implemented In a multiple baseline fashion across subjects.
The Follow-up condition was Implemented for Subject 2 so as to provide
an assessment of the procedure when run completely by direct care staff
on a long-term basis.

(This was not possible for Subject 1, due to his

transfer to a nursing home during the final experimental condition.)

Results and Discussion

Percent of Intervals of SIB for Subjects 1 and 2 are presented In
Figure 5, and the results are summarized by treatment condition In Table
3.

As Figure 5 shows, both subjects typically exhibited rates of SIB

during Baseline equivalent to those seen In Experiment 1.

Again, as In

Experiment 1, Subject 1 occasionally engaged In little or no SIB during
given sessions, but showed an Increasing trend over the last 6 days of
baseline.

Subject 2 exhibited a more consistent level of responding

during Baseline with few days deviating from the mean by more than 1520%.

Within the first 5 days after Implementation of the Contingent

sensory extinction/sensory stimulating toy play condition, SIB decreased
to below 10% In both subjects.

This represents an Initial decrease of

41% SIB for Subject 1, and 36% SIB for Subject 2.

Throughout this con

dition, SIB usually remained at or below 10%, with only 5 sessions ex
ceeding this level.

Overall reductions In SIB Indicate a decrease of

41% across both subjects.

The percent of time the subjects remained In
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Figure 5.

Percent of intervals of self-injurious behavior across ex
perimental conditions: head-hitting (Subject 1) and faceslapping, mouthing, and eye gouging (Subject 2), Experiment
II. Open points during the final condition represent sen
sory extinction and "X's" represent "injurious" SIB. The
(-//-) represents non-continuous sessions.
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Table III.

Mean percent of Intervals of SIB across subjects and experi
mental conditions for Experiment II.
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Mean Percent of Intervals of SIB
Across Subjects and Experimental Conditions for Experiment II

Subject

Target
Behavior

Baseline

Contingent Sensory Extinction
and Sensory Stim. Toy Play

Head-hitting

Face-slapping
Eye gouging
Mouthing
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the sensory extinction apparatus also decreased throughout the treatment
condition and correlated with reductions in SIB.

Over the last 5 days

of treatment. Subject 1 was in extinction an average of 6% of his day
and Subject ?. an average of 14% of her dat.

Both the reductions in

SIBs as well as the percent of time in extinction are very close to
those results found within-sessions in Experiment II.
Results of treatment in Experiment II indicate that the sensory
extinction procedure, combined with access to sensory stimulating toys
was quite effective in reducing SIB across a large portion of the
subjects' dat.

The data indicate an almost complete elimination of SIB.

It should be noted that, although SIB levels are substantially below
those seen at the termination of Experiment I, the data obtained during
the later phases of this condition as well as Follow-up represent, to
a large extent, an over-estimate of actual "injurious" behavior.

That

is, during both Baseline and the various treatment conditions in Ex
periment I, both subjects engaged in responses that were predominantly
injurious in nature.

On few occasions did responses occur that met the

definitions, yet failed to pose a risk to the subjects.

As the final

treatment condition continued, a subjectively discriminable change in
the topography of responding occurred.

Within the later phases, for

example, on those occasions in which Subject I's hand came in contact
with his head, it was done in a rubbing or stroking manner, as opposed
to the forceful hits observed previously.

Due to the definitions es

tablished at the beginning of Experiment I, such responses were still
scored as SIB.

For this reason, a new set of response definitions, to

be used in addition to the previously established definitions, were
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included for an assessment of SIB within follow-up.
A major goal of Experiment II was to evaluate the implementation
of the sensory extinction procedure by direct care staff.

This was

accomplished during the Follow-up phase of treatment with Subject 2.
Subject 1 was discharged to a local nursing home at the termination of
Experiment II.

Discharge, though, was contingent upon the development

of a procedure that would successfully control the subject's SIB.

This

was included as part of the subject's Individual Program Plan, along
with a stipulation that the center provide training as well as consultive
services to ensure continued maintenance of reduced levels of SIB.

Sev

eral Follow-up visits, over a period of 6 months, by social service
staff have indicated that the sensory extinction procedure was being
carried out to some degree and that the subject's level of SIB was being
maintained at a low level.
Follow-up data for Subject 2, as presented in Figure 5, indicate
that the direct care staff assigned to work with the subject were able
to implement the procedure in a highly successful manner.

Although

total SIB increased to 25% during the first Follow-up session, only 11%
of these observations represented any type of injurious responding.
During the second Follow-up session, total SIB was 2%, with injurious
responding at 0%.
in SIB.

Results of these probes showed only small increases

This finding does not rule out the potential contribution of

social stimulus variables in producing maintenance; however, it does
suggest that the behavior was not entirely under the stimulus control
of the direct care staff prior to administering the procedure.
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GENERAL DISCUSSION

Present results suggest that the suppressive properties of sensory
extinction may effect both rapid and substantial decreases in SIB.

In

addition, the combination of the contingent sensory extinction with con
tingent access to sensory stimulating toys may produce which support both
the generalization and maintenance of desired treatment gains.
In light of the present data, sensory extinction appears to be a
viable alternative to other more restrictive procedures in the reduction
of SIB in retarded persons in some cases.

The question of controlling

variables within this treatment package may be a critical issue when con
sidering this particular approach.

As noted previously, this procedure

is based upon the theoretical assumption that, in some cases, SIB may
be maintained by the sensory stimulation provided the individual as a
result of responding.

Due to the complex nature of the various forms

of SIB, combined with the probability that more than specific singular
variables may be acting upon responses (i.e., both extrinsic as well as
intrinsic, or multiple forms of either), the sensory extinction procedure
may not always work as successfully as was demonstrated here.

However,

in those cases where intrinsic stimulation is acting as a maintaining
variable, sensory extinction makes use of the behavioral phenomenon
of extinction in suppressing responding.

Some confusion may exist as

to the correct terminoloty appropriate for labeling this procedure (i.e.,
extinction vs. time-out).

Leitenbery (1965) differentiates extinction

from time-out by the fact that in extinction "there are no cues which
41
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signla the absence of positive reinforcement" while Ferster and Skinner
(1957) define operant extinction simply as "the withholding of a rein
forcement previously contingent upon a response", and make no clear
distinction between the operation of extinction and time-out, the criti
cal points to consider must be functional and not semantic.
Several issues, mostly in a theoretical vein, still remain as to the
controlling properties of the procedure.

Rincover et al. (in press)

note that the dramatic initial gains obsered for one of their subjects,
as with Subject 1 in this study, suggests that in "some instances stim
ulus control is also at work".

A further issue may be the notion that,

although a true extinction effect is present within the initial appli
cations of the procedure, the procedure later acquired aversive proper
ties that support its ability to maintain reduced levels of behavior.
This position is clearly supported both within the experimental litera
ture (Leitenberg, 1965; Kaufman, 1969) as well as early applied research
(Baer, 1960; Baer, 1962).

In his review of both areas, it was concluded

by Leitenberg (1965) that "in general, time-out (i.e., extinction) satis
fied sufficient criteria to conclude that it belongs to the class of
stimuli called 'aversive'".

Regardless of the specific principle of

behavior in effect from session-to-session throughout the course of
treatment, it seems clear that the premise of eliminating access to in
trinsic stimulation plays a major role in the success of the procedure.
The justification for the use of sensory extinction in the reduc
tion of SIB seems clear relative to many aversive procedures currently
available in the literature.

The development of a hierarchy of techniques
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based upon the model of least restrictive alternatives, suggested by
the National Association of Retarded Citizens (NARC) (May, Risley,
Twardosz, Friedman, Bijou, Wexler et al., 1975), would seem to include
sensory extinction as a more desirable
aversive stimuli, due to

procedure than even the least

the fact thatsensory extinction does

not re

quire that the subject be exposed to stimuli which, subjectively, cause
pain or discomfort.

Additionally, the procedure affords the client some

degree of protection from injury during acquisition of effects.
However, a number of issues should be considered prior to its use.
First, as is suggested by NARC (May et al., 1975), attempts should be
made to establish desirable behaviors as effective alternatives to the
SIB prior to the implementation of any decerleratory procedure.

Al

though this may be a difficult process when conducted in the natural
environment, it may be possible to use various techniques of providing
contingent access to stimuli which seem to be in the same modality, than
those which are currently acting to maintain the undesirable behavior.
It should be noted, however, that such procedures may have properties
which make their application as a singular treatment approach undesir
able (i.e., the lack of rapidity of the treatments effect, and the dif
ficulty of targeting effective reinforcers), and that a similar effort
attempted here did not meet with success.
Second, precautions should be taken to insure the safety of the
client, as well as others within his/her environment when the extinction
procedure is used.

Care should be taken to protect the client from the

extreme bursts of responding which may initially occur as a function of
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the procedure.

That Is, one should go beyond the intensity of the re

sponse as it exists in baseline when considering the type of apparatus
to be used.

Although this aspect may only be critical for a small seg

ment of the total treatment duration, the final effectiveness of the pro
cedure may rest upon this specific issue.

It is possible that the use

of an apparatus which does not attenuate severe levels of responding
may serve only to intensify the present level of responding.

Additionally,

the very nature of the apparatus must be considered in relation to its
potential use as an instrument of aggression.

Such apparatuses as hel

mets or faceguards may potentially be used by the client to increase
the effectiveness of aggressive behavior, elicited by the punishing
properties of the procedure.

Whenever possible, the apparatus selected

should be designed so as to take these problems into consideration.
Third, within the present experiment, no data was provided to demon
strate the establishment of behavioral alternatives to SIB.

That is,

data was not presented as to the percent of time the subject actually
interacted with the sensory stimulating toys.

Although this was an

initial goal of the present research, final use of the data collected
toward this end was not possible due to a particular methodological
flaw in the observation procedure.

Specifically, "toy play" was ini

tially defined as any physical contact by a subject with available toys
in which the toy was elevated manually from the floor or wheelchair
table a minimum of 1 inch.

The purpose of this particular definition

was to exclude instances during which the subjects would merely rest an
arm or hand upon the toy.

Although an appropriate definition for that
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particular condition, the specificity of the definition eliminated many
appropriate "toy play" interactions in subsequent Sensory stimulating
toy play conditions.

That is, when presented with a toy that provides

the subject with stimulation regardless of the topography of his/her
interactions with it, the highest probability response would be the one
with the least effort (i.e., resting an arm or hand on the toy).

In

order to prevent confounding data by changing definitions between con
ditions, this particular response was eliminated from the observational
system.

It should be noted, however, that the level of interactions

with the various toys did increase, subjectively, as a function of the
introduction of sensory stimulating toys in the final conditions.
Although no empirical evidence of increases in toy play behavior
could be presented with this particular experiment, one specific char
acteristic of this class of behaviors deserves mention.

That is, a

major goal in the establishment and maintenance of responding is to
"teach behaviors which lead to 'natural communities of reinforcers'"
(Baer & Wolf, 1970; Ferster, 1967).

The nature of reinforcement with

the toys used in this experiment differs possibly from what was initially
considered as reinforcing.

Rather than depending upon one's peer group

for providing social reinforcement for appropriate behavior, the toys
themselves provided the needed reinforcement.

The present study, as does

Rincover's, "extends this 'natural community' to include sensory rein
forcement".
Future research of the use of sensory extinction should be under
taken before it is accepted as a standard technique in the reduction of
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SIB.

Of prime Importance is the need to conduct a critical analysis of

both the controlling variables within the treatment package, as well
as the need to determine explicitly
the procedure.

the specific conceptual basis of

Data from the present investigation provide a strong

basis for more extended evaluations of sensory extinction as a tempor
ary, facilitative component in the comprehensive treatment of SIB.
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